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Abstract

This paper presents the concept, design, preliminary and experimental results of a
prototype two-way communication system between a surface operator and a diver through
a floating relay buoy. The system aims to provide real-time text and video transmission to
enhance safety during underwater operations. The prototype consists of three main components:
(1) Surface Control Unit, (2) Floating Relay Buoy, and (3) Diver Unit. Communication is established
through standard IEEE 802.11 2.4 GHz/5 GHz wireless links combined with a waterproof Ethernet
tether, utilizing the ZMQ (ZeroMQ) protocol in a publish - subscribe architecture for efficient
data exchange. A field-like test was conducted using a TP-Link EAP225 device configured as
a Wireless Access Point / Bridge to connect the surface control system with the diver unit
through the Ethernet tether. The diver unit employed a Raspberry Pi 4 and a USB camera
for processing and transmitting live video. The results show that the system successfully
transmitted text messages from the surface to the diver and streamed live video from the
diver to the surface in real time, with an average latency below 300 ms and no packet loss
over a continuous 10-minute test period. Limitations include wireless range constraints,
tether-induced mobility restrictions, and the absence of testing in deep or high-current
underwater environments, as well as the lack of encryption and QoS management for multi-user
applications. Experimental outcomes confirm that the proposed prototype operates effectively
in field conditions and demonstrates the feasibility of a Hybrid LAN/WLAN underwater

communication system for future diving operations.

Keywords: underwater commmunication, diver safety, signal buoy, wireless transmission, real-time

monitoring
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A15197 4 as1aUSeuisu UTP vs STP vs Fiber (@usuaulsn)

" uTP STP , _
AMANURA . . . . . . Fiber Optic Cable
(Unshielded Twisted Pair) (Shielded Twisted Pair)
Taseain angnauaUnnge? agneualningel + unuuAYwaraRn dedeya
Lifivad Wowd/manelavesiy TGN
NudyIIUnIY #in g1 (At UTP) RV R OTATY
(EMI/Noise) sumuldiduedned
Bandwidth (ngej) 100 Mbps - 1 Gbps 1 - 10 Gbps (Cat6a/Cat7) yane Gbps - Thps
(Cat5e/Catb)
Latency (25 m) ~1-2ms ~lms <lms
szpglfanugege ~100 m ~100 m Ay km
CRRFIITAIER ulauss, nuse winnd1 UTP, Wz,
(dian) Fagnnd FedEIInve/un
Aunuay A1 (~30-50 VIn/ims) nad (~50-100 vw/ums) - 9 (200-500+ UIn/Lums)
gunsaliatu Taisfpaiuiiy laidtesdiiiu #esld Media Converter /
SFP Module
WU syuuldithssevdy alleidl noise ey d/ROV seevlng,
(<100 m), 3Ate HD, W ROV Tuawes, ARINISATNARBYRY/AK+,
RGP Tlusage R PP HIERIR G
dofieiu Qn, dy, AnAsdy fusunasind, Bandwidth ga, svalng,
fildnewiinimes Ethernet lignsumu
Undla
o oo , . o , AU, Aasly converter,
dadiin sunude, seeeliiy 100 m  wiinduy, wwand1 UTP

GRSIPRES

4. nmsi WY (Application) Tunnsdeans lnslamizedrebsluviunvesnisiin

izwﬁamsaaqmaszmw;jmwguuuﬁaﬁmaz uazn13fadegnsds Geaunsasvgndliaulily

H Yo o o oo ;“.
dnaniwuudga lesunisesniuuniivesessy aeunsalsialUil

ashaldinfAdesnisaulasndenasuszanian
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. msinddudesdiu (SOLO Dive Training):
sruvilanuisatasiiiuainudaeadelunisin
dnehlnafidelaifvssaunisel #ren1soygn
Tiavauuuiniawisodoas deduusi uay
Sunmanndeseinsiliwuuealnl vilfananse
dhdunanginssukasnevauaurgnsalandulaviui
Im&Jlais”]aaﬁﬁﬂﬁﬂﬁﬂQﬁhﬂaﬂlﬂiﬁﬁﬁmﬂﬂ

. msémalihsveglng (Remote Underwater
Inspection): W n1seTadeUYiad vu vielassais
i ssvuansndenmainndesiidndinfo
ndumndsqudeuauinudygaliae Weliiains
vieraiinsgideyaleviud

«  N5I91Inza (Marine Research): 1n33y
aunsaldsruvilunistuiinamddidialine.a
TUANIMUINEDUSTTUYIR wazfiausadoansiu
Hndhaasuuiiteidsunaununisdisaie

oo eleiviud

5. AMENURALAUYDITTUY

o liedlddumesidn: szuuvihaulfednsdass
aeluipdesineviesiu (LAN) fifuun 1P aglungu
Wi (1 192.168.1.X)

«  msmevawsdkuUBEalnl: dAiuauatunse
EAnmunmanntisilaui

. AnsdsteRuLUUdRII: darnds Afeu
M0T0ANNATIVAOUAD U

. Funus: Waunsailuiimldluioanana

. @unsaveneiidi: sessunsindaeuees
Bu 9 Wy wuwesnanudn

. 9Nl ¥3ON1INITY

6. Angarnlunisudnauilugunsal

WINIFIUANUUAIANY
Mndnenmiingusruviannsososen

Ju “gunsaluinsgiuarudasadedimdunisin

dnaniivad” laluewnan dewewadisil:

. drmiuanudulalituasfinuagidnai
lumsihdunauasdeasuuuasamildnasaiia

. annudssnmsdeansliinlaviemngniau
finouaussain

. duatuniswmuindngnsineiiiiy
nsBeuiionuies (self-directed learning) Tuauzd
fananmsgrummsasnfofidunn

o ngfumslilugudiindnifonammauas
wadou guiitenmsia vieannindininau
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